. Marginal prior (A) and marginal posterior (B) densities of divergence times for all nodes in the tree for the four different calibration strategies ( Figure 1 in the main text). Nodes are numbered as in Figure 6 in the main text. ,55( ,95( -55( -95( 955( 5( 585*( 585+( 98;"""( ,55( ,95( -55( -95( 955( 5( 5855-( Figure S2 . Calibration, marginal prior and marginal posterior densities for various partitioning strategies. Nodes are numbered as in Figure 6 in the main text. Figure S3 . Estimates of divergence times under calibration strategy 1, where the fossil Kimberella provides the minimum age constraint on the root, vs. estimates under strategy 1b, where Aldanella provides the minimum constraint instead. This extends Figure 2 in the main text. 
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means that the node age has a Cauchy distribution truncated on the left at t L , with mode parameter p, tail parameter c, and probability p L that the node age is younger than the minimum bound. Nodes and calibration densities that are different among the calibration strategies are indicated with bold typeface and italics. Fossil minima and maxima are from a draft version of Benton et al. (2015, Paleontologica Electronica, 18.1.1FC; 1-106) . Note there are slight discrepancies between some of the minima and maxima above and the values in the final version of Benton et al. The discrepancies are around 2 My or less and are unimportant given the large width (max -min) of the calibrations. Node numbers as in Figure 6 in the main text. Note: Prior times are 95% HPD intervals estimated by running MCMCTree without sequence data under the four calibration strategies. S1-S4. IR: Independent--rates model. 1P: The 203 proteins analysed as a single partition. Node numbers are as in Figure 6 in the main text. Note: Posterior times are the 95% HPD interval, estimated with MCMCTree under the LG+G 4 +F model, using four calibration strategies S1-S4. IR: Independent--rates model. 1P: The 203 proteins analysed as a single partition. Node numbers are as in Figure 6 in the main text. 
Supplemental Experimental Procedures Data assembly
Two independent molecular data sets from [1] and [2] were updated and combined into a single amino acid alignment. Missing or incomplete proteins in the original alignments were updated with the non--redundant protein database from GenBank, with priority given to proteins from RefSeq. The protein sequence of each gene in each original alignment was used as a query for the BLASTp program. The best hit was accepted if the e--value was below 10 --30 and the mismatches (excluding gaps) were lower than 5%. In addition, 5 new species (Homo sapiens, Mus musculus, Ornithorhynchus anatinus, Tribolium castaneum and Caenorhabditis elegans) were added to the data set in order to accommodate more calibration points. This was done in a similar manner as described above, but with the sequence of a closely related species according to [1] as a query instead.
For each gene, amino acid sequences of all species were aligned with PRANK [3] . The alignment gaps were removed using GBLOCKS [4] with the same setting as in [1] . All sub--alignments of individual genes were combined into a single alignment. This alignment contains 71 species with 38,577 amino acid positions from 203 nuclear coding genes (missing data 21.49%). This process recovered the original alignments but with extra species and sequences of genes previously missing or incomplete. Note that one gene was present in both data sets [1, 2] , and hence was removed before the two data sets were combined. Further modifications to this alignment are described below.
Tree topology
The tree topology used is mainly according to [1] with some adjustments based on current knowledge. As the relationships among many taxa remain largely unresolved, 17 species were removed from the dataset in order to reduce the uncertainty in the topology. This resulted in a smaller alignment of the remaining 54 species (missing data 13.97%). The tree topology for these 54 species has 4 uncertain nodes that can be rearranged in three ways and one uncertain node that can be rearranged in two ways, giving 3 4 ×2 = 162 possible fully resolved trees. One of these trees was chosen (based on generally accepted positions) for the main analysis while the other 161 trees were used to assess the robustness of the time estimates to the various topologies. Data partitioning Two partitioning schemes were considered. First, the relative evolutionary rates among genes (evolutionary distances) were used for partitioning. Amino acid distance estimates for each gene were obtained from pairwise comparisons between Strongylocentrotus purpuratus and Hydra magnipapillata under the WAG+Γ 4 +F model in CODEML v4.5 [5] . These two species were chosen because of their deep divergence time and because they have the most complete sequence data. For one missing gene of Strongylocentrotus purpuratus, the same gene of Saccoglossus kowalevskii, its close relative, was used instead. Because the divergence time is the same for all genes, the estimated distances can be used as a measure of the evolutionary rate. These distances were used to assign the 203 genes into different rate groups. Here, the numbers of rate categories (hence the number of partitions) considered were two, four, five, ten, as well as a single partition.
There is a possibility, however, that the rate estimated from these two chosen species may not be representative of the rates across branches, or the rates could be too varied to be used for partitioning. To address this issue, the suitability of this partitioning scheme was assessed by calculating the branch lengths of each partition using the WAG+Γ 4 +F model. If the use of the rates is suitable in partitioning the data, the sum of the branch lengths (i.e. tree length) is expected to be approximately ordered from a partition with the lowest rate category to one with the highest rate category. This was found to be the case.
Second, the data was divided into two partitions according to hydrophobicity, using the hydropathy index [6] . An average of the hydropathy index for each site in the alignment was calculated (gaps excluded). Then the site was classified as hydrophilic if the averaged hydropathy index was negative, otherwise it was classified as hydrophobic. Then the times were estimated with these two partitions under the LG+Γ 4 +F model and again under the GTR+Γ 4 +F model. For both models, the partitioning was virtually the same as the two--partition analysis according to rate and thus are not reported here.
Fossil Constraints
Thirty--four calibrations were derived mainly from ref [7] with updates from refs [8, 9] . The minimum ages were determined from the oldest certain record belonging to one of the two sister clades. These inferred minima are conservative and the actual origination time of a clade is likely to be older. The maximum ages were derived from the base of the youngest stratigraphic range or geological formation known not to contain any members of the clade of interest [10, 11] . Note that inferring a maximum date involves higher uncertainty and in most cases, the true origination dates are expected to be closer to the minimum constraint. A critical fossil is the Ediacaran Kimberella (552.85 Ma) which we interpret as a protostome, thus providing the minimum age constraint for Metazoa, Eumetazoa, Bilateria and Protostomia.
Fossil calibrations must be represented as statistical distributions mapped onto nodes. The choice of statistical distribution is subjective and may have a strong impact on estimated times [8, 12] . To assess the robustness of Metazoan divergences to calibration choice, we used four calibration strategies (Table S1 ):
